In this article we describe the design and testing process that resulted in the production of Un Meurtre à Cinet and Un Misterio en Toluca, two role-playing applications which ask students of French and Spanish to collaborate to solve a murder mystery using e-mail, a listserv, and a culturally rich web site. Using our own pedagogical philosophy and our own production experience as guides, we also attempt to elaborate general guidelines for developing and adapting other materials, including other mysteries, for use in a pedagogically appropriate technology-mediated environment.
Ideally, CALL software does not merely replicate textbooks and workbooks. Pencil and paper, blackboard and chalk, transparencies and screens are technological resources that support teaching and learning. CALL software, therefore, should provide "something different." We should not be using a computer just because we can and we should not be using more advanced (i.e., complicated) technologies when something simpler will do. Each technological advancement (since the paper and pen) creates different venues for learning and supports different learning and teaching styles. The computer may or may not be better than teaching on a blackboard; it all depends on what the teacher wants students to learn and how they plan to teach.
In our software development, we always try to exploit the advantages and opportunities offered by computers. For example, computers more Murder on the Internet easily support different learning modalities because they can easily integrate sound, images, movies and text in an on-demand interactive environment. Computers can also expand access to learning; a well-designed web site allows learning to occur at a time and place convenient to the student rather than merely conforming to an academic calendar. Internet technologies can "transport" students to the target culture and create new communities of learners and language users. Rather than replicating the traditional workbook exercises, therefore, we look first to what computers offer and how they enhance opportunities for language learning.
CONTENT CONSTRAINTS/ADVANTAGES
The programs-Un meurtre à Cinet and Un Misterio en Toluca (hereafter referred to as the Murder mysteries)-are designed to promote writing for communication (see Figure 1 ).
Figure 1 Un meurtre à Cinet
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Writing in the foreign language classroom is rarely for communication; the student generally writes so that the instructor can assign a grade. The instructor, regardless of the exercise content, is the target audience and participates in the writing more as a coach and judge than as a true reader; there is little or no information gap. The content of the students' writing is more often associated with practice of a particular vocabulary item or structural item than with the exchange of information. Moreover, it is very difficult to create writing tasks that focus attention on communication because language learning takes place in a classroom. In a classroom, attention naturally centers on oral communication; when face-to-face, we communicate by speaking. Writing tends to be an out-of-class assignment on an individual basis.
The Murder mysteries focus attention on writing for communicative purposes. The mysteries are divided into four rounds, with a preparatory phase preceding round one. In the preparatory phase, students receive information about the character they will role-play. Each character is based upon "soap-opera like" stereotypes so that they are easily identifiable and familiar to students. Students are, therefore, immediately engaged. They recognize that these characters are not real people. Given the ludic nature of the activity, students are eager to play their role in this "fantasy" environment. In each of the four rounds, students receive specific, but not complete, information about what their character was doing on or about the time of the murder. They also receive a short list of tasks to be completed during the round (information that they must reveal). New information in the form of documentary evidence (i.e., clues) is available on the web site with each succeeding round. Thus, the Murder mysteries are comprised of three components: (a) information individually provided to students, (b) e-mail exchanges among the students, and (c) clues provided on the Web.
The structure of the Murder mysteries induces students to engage in genuine communicative behavior. At their core, the Murder mysteries utilize multiple layers of information gaps. First, students are curious about their own character because, up until round four, they do not know everything about where they were and what they were doing. All characters have a number of skeletons in their closet; students are eager to discover whether or not they are guilty of a crime. Second, the information that students must reveal in each round is designed to force other students to reveal their secrets because all students, by the rules of the game, are compelled to tell the truth (but not necessarily the whole truth) at all times and to answer all questions put to them. Finally, each round provides a number of documents written in different discursive styles (e.g., newspaper articles, police reports, birth certificates, blackmail letters, and agendas) that provide clues to the mystery (see Figures 2 and 3 ). Figure 3 Birth Certificate These documents either complement the information in the students' email exchanges and/or provide new approaches to extant evidence. For example, in round one, a police report written in a typically telegraphic style provides preliminary information about the murder. In round two, a newspaper article takes up the same information, adds to it, and presents it in a journalistic style. This multiplicity of evidence, when combined with the e-mail exchanges and character information, both closes some previous information gaps and opens new venues for discovery.
The most critical aspect for learning occurs through the e-mail exchanges. The students' goal is to solve the mystery without their character. To this end, students become quite adept at using the target language to carefully communicate only that which they intend to reveal. Unlike most classroom exchanges in which imprecise language use may be acceptable for communication, here students learn to pay close attention to how they use the target language. For example, if student A is directed to ask student B where she was on Saturday night, student B can truthfully answer, "At the café," even if she was also at a number of other, less innocent locations. Beyond the directions given to students within each round's message (in the "information to reveal" portion), students are motivated to ask their own questions because they want to find out as much as possible, they may not be satisfied with the responses to their questions, or they have noticed inconsistencies in another character's messages. Students are writing for communication; they care about the answers to their questions because they want specific kinds of information in these answers. They are motivated by content and not by concern for an instructor's evaluation of their work.
CONTEXT OF THE PROJECT TO BE DISCUSSED
The Murder mysteries were a collaborative effort between the two authors, although each was individually responsible for the different language versions (Oliver for Spanish and Nelson for French). The collaboration was an important factor in the success of the final product(s). This collaboration extended well beyond the authors to the in-class interactions among students and between students and instructors. The creative energy generated by working together allowed us to continue to add layers of complexity and resources to the project. For example, the original web sites had a town map with only a half dozen scanned pictures attached. Students, however, were extremely enthusiastic about the photos and consistently asked for more. We are convinced that the success of the final products is due to the collaborative efforts of all involved, the extensive usability testing, and our responses to students' needs and desires.
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This project was also well supported within our institution. First, and perhaps foremost, this work was recognized by our colleagues as being an important contribution to the university in terms of professional development. Because Nelson is an untenured faculty member whose tenure and promotion will depend upon developing a quality research agenda, recognition of this work is essential. Our department, college, and university have recognized the murder project to be as important as other, more traditional scholarly activities. Furthermore, we received grant funding through a Learning Productivity Grant that allowed us to obtain course releases, buy a development computer (for cross-platform development) and hire a student assistant (used for another aspect of the grant).
1 While the involvement of Heinle & Heinle came at the end stages of the project's development (see Design Narrative below), the commercial publication of this software has allowed the authors to channel a portion of the royalties back to our department to serve as seed money for other faculty development projects. Our hope is that these projects will benefit students' learning by making an even greater range of CALL software available. In this way, too, we recognize the critical contributions of students at all stages of the Murder mysteries' development.
TECHNICAL CONSTRAINTS/ADVANTAGES
The technology used in this project was chosen because each piece provides something unavailable in other, more traditional media. The initial driving force in the choice of e-mail for use in the project was directly related to the pedagogical goal of the software, that is, we wanted students to write for communication (and not for an instructor's grade). To that end, e-mail provided numerous advantages: it was easy to learn and to use, it kept students in the target language, it had convenient access (especially with a listserv), and the students stayed focused on writing rather than using whispered translations, facial gestures, and other devious signaling devices.
Our choice of the World Wide Web was initially motivated by less lofty goals. Being restricted to only 500 photocopies per quarter, we were concerned about the delivery of the documentary "evidence" or clues (see Design Narrative below). The Web provided a cheap and effective means of distributing this information. Students quickly became enamored with the few pictures provided on the Web site and demanded more. The Web sites ultimately associated with the mysteries took on a life of their own as more and more cultural information was added and thus became a secondary tool for language instruction. The final CDs include hundreds of pictures and other authentic documents that are not directly related to the murder mysteries.
When we discovered how important cultural information was to our students (publishers cannot afford to print all the pictures that students are willing to consume), we decided to adopt an open architecture in the Instructor's CDs published by Heinle & Heinle. We coded all of the documents in simple HTML with only one simple JavaScript so that the mysteries could be implemented without difficulty at any institution. Institutions who use the murder mysteries can easily customize the Web sites by adding their own materials and by adapting the materials provided. (Foreign language instructors all have treasure chests full of realia that they lug home from the target cultures.) Furthermore, the Web sites can be expanded to provide a "home" for student-generated materials such as upper-division students' writing for first-year language learners.
We firmly believe that as teacher/developers we create software that puts learning first. As teachers, we understand what learners need in order to succeed; as developers, we understand technology's advantages and disadvantages. Our retention, promotion and tenure system recognizes this work as part of our professional development. Learning to use appropriate technologies "counts." However, as advanced users of technology, we have little to no access to technical support and training. Efforts at faculty development in technology at our institution unfortunately target low-end users (e.g., helping faculty to use e-mail, PowerPoint, and Word). Advanced users are expected to teach colleagues these basic skills and to troubleshoot on an individual basis but are given no opportunities to further their own skills. Any training we received for the project was paid for out of our own pockets (e.g., conferences and workshops) or generously provided by our publisher (Heinle & Heinle paid for the AuthorWare training used in the creation of another project).
DESIGN AND PRODUCTION NARRATIVE
This project began with a number of other e-mail projects-each of which posed a number of problems. The first was a classroom exchange between students at two different institutions. The problems that arose were predictable: the number of students was not equal at each institution, the academic calendars did not coincide, students did not write or respond by the deadlines, some students dropped out after the e-mail exchange began, and students were motivated by a grade rather than communication.
2 This is not to say that the project was completely unproductive since a number of students developed correspondences that continued after the quarter ended. Another project involved writing to penpals in the target culture (using the web site established by the French government), but students did not necessarily receive a response, and some of the responses pointed to cultural differences (one student received her letter back with copious corrections of all of her mistakes). Finally, an in-class "secret penpal" experiment involved students' sending messages and trying to determine the identity of their secret correspondent (the instructor relayed all messages and deleted identifying information). Although this task, like the others, encouraged writing for communication, once students discovered that the correct question properly posed could elicit information that (with the help of the university telephone directory) quickly established identities and brought the game to an end.
These projects established that e-mail was a good venue for writing for communicative purposes but that any project would need to be self-contained (within a class and not interinstitutional). The alpha-run of the French Murder mystery (spring 1995) combined e-mail with the idea of "Whodunit?" dinner parties in which students role-played to solve a murder. It involved very little design, however. Using a cloze exercise from a textbook, Nelson developed the characters and wrote a story outline with the help of Claude Tournier (Northwestern University). Then, as the date for each new round of the murder approached, Nelson hastily prepared informational messages for the students and provided a minimal number of clues via photocopies. The students in the alpha-group worked on the mystery in an in-class laboratory once every two weeks. Although the original mystery had design faults, problems in logic and chronology, inconsistencies, and so forth, the response of the students was uniformly positive.
An institutional change brought a partner in crime to the scene. Oliver translated the mystery to Spanish and introduced the Internet as a useful component to the project. This collaboration was, as we stated above, fundamental to the project's development and success. Once the decision was made to codevelop the murder project, the design process became more systematic. As we began to change and add materials, we developed a consistent and thorough evaluation process that allowed us to collect student input and measure the projects' effect on student learning.
In winter 1996, the Murder mysteries were used as ancillary activities in third-quarter Spanish and French classes. The Web was used to deliver the evidence. We decided to use a map to represent the town where the characters lived. We scanned photocopies of the documents and linked them to the buildings where they would logically be found (see Figure 4) .
Figure 4 Town Map
For example, the census is found in the ayuntamiento or mairie 'town hall.' For fun, we scanned a couple of photos of French and Mexican buildings (e.g., restaurants, stores, houses) and linked them to the map. The reaction to the photos was unexpected; students wanted a photo linked to each of the buildings on the map.
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The next phase of design involved adding and changing materials based upon the previous evaluations (spring 1995, winter 1996) . We added as many pictures as we could to the Web sites and made plans to take more photos that summer. We also spent a number of days thoroughly reviewing each character; students all wanted to have secrets to hide. (A particularly telling comment was, "You've got to let Rosario have some affairs or something.") The role of all characters was developed such that each one played a significant role in the mystery. Moreover, we verified each clue (whether included in the information messages provided by the instructor to each student or in the Web documents) to insure that they were consistent and that each appeared in some context or another at least twice.
Given fluctuating enrollments, we needed to develop a mechanism to allow the participation of as few as six or as many as 12 students. We needed flexibility in the assignment of roles based upon students' relative abilities in the target language. We also decided to create a "core" group of six characters who are essential to the murder mystery and an additional set of six characters who, although not essential to the murder mystery, added complexity to the story line. Testing proved that 12 characters had to be the maximum because of the volume of e-mail generated by the students. (A typical group of 10 students generates 200+ messages in round four.) The designation of core and ancillary characters allows implementation of the murder mystery with any number of students, as long as there are at least six. For example, a class of 24 students could be divided into 2 groups of 12, 3 groups of 8, or 4 groups of 6, with the same character being played by 2, 3, or 4 students, respectively.
We implemented these changes in spring 1996. Rather than an ancillary activity, the Murder mysteries became the primary organizing principle of the class because students in previous evaluations had asked to spend more in-class time doing the Murder mysteries. We felt justified in doing so because we had seen how much learning took place within the context of the Murder mysteries. We supplemented the Murder mysteries activities with a grammar instruction program. During that quarter, it was not uncommon for students to start to work before the class period began and remain long after class ended. This increase in time on task was significant and self-motivated. In Spanish, only half of the students worked in the language lab during class hours; the others worked off-site-proving that the Murder mysteries were a viable option for foreign language instruction at a distance. All students came to class for the biweekly oral "interrogations." Again, these students completed detailed evaluations about the course, the murder, and their characters. They were also interviewed and videotaped by our department chair (so that follow-up questions could be asked).
In the summer of 1996, we implemented a number of changes for the courses to be offered in the following fall term. We took hundreds of pic-Murder on the Internet tures that we then scanned and linked to the web sites, captioned the pictures with culturally-relevant information, added extensive links to other internet resources in the target language, redesigned the grammar portion of the course for self-paced instruction and distance-learning, and developed a "Detective's Manual" to help orient students to the game and the Web site. At this time, we also rewrote the newspaper articles that accompanied each round of the Murder mysteries so that they were immediately accessible from the town map and were linked to all the evidentiary documents (with new clues highlighted). Students in spring 1996 stated that they loved all of the pictures but that they wanted more help in finding the evidence as it became available.
From this point on, all changes made to the Murder mysteries were for publication purposes. The e-mail messages were recopied into text documents (rather than Eudora messages), an Instructor's Manual was written, and, a number of demonstrations were created. 3 We also had to change the names of the Spanish characters. Originally, names from a competing publisher's product were used to tie the Murder mysteries to our textbook. The Spanish murder, originally called Homicidio en Toluca, was renamed Un Misterio en Toluca to respond to concerns from reviewers that the word homicidio created the wrong impression of Mexican culture. Finally, there were a number of editorial changes in terms of vocabulary choices, typographical errors, and so forth. The story line, by previous agreement with Heinle & Heinle, remained unchanged.
The production process did not change: Nelson and Oliver each continued to write the Web pages in simple HTML. A student assistant, supported by funds from the Learning Productivity Grant, scanned photos for us. The rest of the work was completed by us with editorial assistance provided by Wendy Nelson and Beatrix Mellauner at Heinle & Heinle. The final publication, slated for September 1997, occurred in October of that year.
CONCLUSIONS
It is not possible to design an effective project a priori; usability testing is a must. Formal and informal evaluative processes are integral to creating good learning environments. Pedagogy should determine the technology, and users should be given a voice in the process. Often instructors impose a pedagogy (or technology) without asking for students' opinions. If, instead, students' comments, ideas, and preferences are brought into the development process, the final product is not merely determined by need; students will want to use it. If students are self-motivated to learn (i.e., if they are not simply taking classes to fulfill the language requirement), they will.
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The same principle should apply to the commercialization of pedagogical software. Publishers often, for a number of financial, legal, and philosophical reasons, publish expensive products that are overly proprietarythus imposing a pedagogy on users. We were fortunate in that Heinle & Heinle understood our belief that this product should be affordable and delivered with an open architecture. Heinle & Heinle also respected our wish to preserve the original, somewhat politically incorrect, story line; they understood that the soap-opera nature of the Murder mysteries motivated students. 4 The most often asked question when we give presentations about the Murder mysteries is "How much time did you spend developing this?" Frankly, we do not know. Unlike commercial software developers, we have numerous other responsibilities that often take precedence. Time spent on software development is often fragmented and highly irregular. What we can say is that we work six or seven day weeks, our cars are generally the first in the faculty parking lots and the last to leave, and we love what we are doing. What we learned is that software development takes a lot of time and energy. Working independently (i.e., without a development team) has advantages; we had complete control over what we produced. Working independently also has disadvantages. With the exception of help with scanning photos, we had to do all of the work-the fun stuff and the notso-fun, agonizingly mundane, tedious, frustrating stuff. Clearly, software development is a labor of love.
NOTES
